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ABSTRACT : PURPOSE: To manufacture an inxGai.xASySbi.y thin film having no disturtwnce at all as 
a high sensitive semiconductor sensor having excellent temperature characteristics to be 
a sensor layer and realizing the manufacturing method thereof. 

CONSTITUTION: Within the semiconductor sensor composed of the first compound 
semiconductor layer 2 in high resistance, an InxGa^xASySb^.y (0<x<1 .6, 0<y<1 .0) 
layer 3 fomied on this layer 2 and electrode 4 formed on the layer 3. the first compound 
semiconductor has the same or approximate value of lattice constant as that of the crystal 
comprising the sensor layer 3 as well as the band gap energy higher than that of this 
crystal. The second compound semiconductor layer in the same quality as that of the first 
compourid semicoriductor layer may be fonned on the surface of the sensor layer 3. 
Furthermore, this semiconductor sensor used as a magnetic sensor has higher 
semiconductor sensitivity and output than those of any prior art sensors at minimum 
resistance value and the temperature dependability of Hall output as well as the high 
reliability upon the application at high temperature. 
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1 

if. 

±,\zm^^t\1t\ T\t Gai-» As(0<x <1.0)^»B^® 
^[In. Gai-. As#racO±lCj^^$^17tt|ffi 

n. Gai-.Asi»^^»36«^i:36\ 'bL<WifiViffl 
I ni Gai-i As J;tJ>clr^A>K=^ 

_Jilv^J53c.Sjn:^.I n. G_aiM AAr .S.bi_.,iO_<:x ^ 
1.0, O^y <\.^)mnmt. ^1 n, Gai^. A St S 

TaboT, ^^—ft^^&^^^^^J^* I n. Gat-i As, 
Sb,-T t^l-^^iiWfi'^ 'bL/<lij5V^^^t)'fe, 
In. Gai-. ASf Sbi-T ^^:k'^Un>Y 

C^5^JS4I I n As^^^jO^S 0 0 A^TcoM;?^ 
tBffsKJSS] I ni Gai-i A s i5IK®;J<5 0 0 AJtt 

[iil*JB6l I n« Gai-« As, Sbi-, ^75^5 0 

[815^^7) 1 n A s ©com^ iaS*<. SXIO^*- 

[^:^JK8l In. Gai-t .As^OS^Jfi^*^, 6 

[IS^J19l In. Gai-. As> Sbi-, JSO©?' 
ie®*<5Xl O^'-SXI 0»Vcii« OffifflT*)«Ct 



(2) ^5JM¥6-7 7 5 56 

tSS^^Il 2] fi»^JB2lC^«tOffi^-t>-tMC:feti 
T, In. Gai-i A s )B(7)±iffK, itSTjSttOjSrfl:^ 

In. Gai-, Asilft?^»;&^(^i:*>, t)L<«ifiVi 
M?£f*-fe» Jft^-^* In. Goi-. As J:D*$3fe/t>H 

20 T, In. Gai-. As, S biM /S<0.hQQ(C. ^l&tK 

^mm'^. In. Gai-i ASf Sbi-r t^^t'&^t^ffi 
(^i;*V 'bL<tti£V^tl^m^. In. Gai.. 
A St Sbi-T J;D*$ft:/1>H=PV5':/x*^:P-€ 

[fSsR^l 43 1 nAs»RH*<5 0 0A£tT©K» 

.-^ 

[cS^RJS153 In, Gai-. A s »KS3^«6 0 0 A 
[ES^^ie] Ini Gai.. Ast Sbi-T ia«<5 

[ffli^3il73 I nAs)i<D«^fiffi3^, 5X1 0»» 

1 1 ^ittt 1 4 icgE®coe^-fe 
[MlKJllS] In. Cai-. A s 
5X 1 O^^-SX 1 0^»/ca' O^SEBT^^diSl^a 
3» t-r*gSiRjl 1 2 *fc« 1 5 fcEft^iSft-feVlf. . 
[|f!^919] In, Gai-. Asi Sbi-t liScOft 
rieS;0<6xi O^'-SXl 0*Vca* 
tSl^mtr^^Hj^Jfii s^fclii 6lcffi«©«a-t:> 
if. 

1 1 QOU-fnj&Mcie^fccoai^irVif. 
[gS:5RJi2 1] 1 nAs t)U< 
tt, ifiV^filSt)'^* I nAs<fcO^€rVVt>H*l'vy 

:L^)v^-^m^x^^^mm<^iXi-it^9^^mwm^ 
^m-^xmts ^®cojbici nAs®$j^fi£-r*xe 

1^1 nAs^^jblxr^X^^:. l^InAs;gC0± 
\ZW^(0:t--2^^fim^^^m'^yM^^^Zt^^ 

(gfi.'^J© 2 23 I n A 8 t^&T^ftT&tlB) i;?^^ t) L < 
tt, In. Gai-. AsJ:r)^€ri>/^> 

F =^ :/x ^r-.ii^s^^- o T ^ je5fiia©«-^k;^» 

¥JIII$:|5€^^'r<S>XS^> tmoh\Z\nt Gai-. 
As(0<x <1.0)fi$^^T«X8^:, ttln. Ga 
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s 

1-. A s®$JDXr<5lSt, RIn,Gax-i As)» 

[|S*jgi2 3] In. Gai-i ASf Sbi-y 

M^fimVii^. hL<\t. m^m^h'^. in. Ca 
,-. As, Sbi-, J:0:^£rvvt>H=^ir:y:/x4^;l/^^2 
- & » T I i -5 i95 «$t<3DSIHk^«)^ «^IS «: m^th 
rMt. n. Gaj-i Asr Sbi-T(0< 

X ^1.0 • 0 <i.o)^^m^r^xmt. n. 

Gai-t As, Sbi-T m^tJQXt^xmt. Kin, U 
Gai.. As, Sbi-f Ji©±C««[©:t-Aiima€: 

jgfijcT xe ^ * c: i if ^esR-fe >t?'oe 

I^:sKfll2 4] itlEl nAse<^±ffiiCI nAsi<& 
?^^fi:75«^i;dV t)L<«. iSV^®€:t)>* In As J: 

Icg*J12 53 HOEIn, Gai-i A s JiO±MlZ I 
n. Gai-. Asi^§^^jgc;&^I^i:A\ feU<«, ifit^ X 
M^'fc^* I ni G ai-i A s .t 0:^€ W1> K^^-v 5/ 

•r-5Xg*^-r*wt€r4^«i:t*«»K^3K2 2ltl2«0 

[gS^Jl2 6] |i|f82In. G aa-. As, Sbi-, @ 
<0±®lwlni Gai-i As, Sbi-, ^f^^ti^f^C 
Hf^. t)L<«, j5life^*>^> In, Gai-. As, S 

^t-r^mistm 2 3 izmfSi<om§i't>i^(Dmm:^^ so 

±lc^£j^n;t I n, Gai-» As, Sbi-, (0<x^L 
0, O^y ^1.0)$i^@i^ I n, Gai.. As, 5b 

T*oT, ^'^-'^'^^^'€m^\ nt Gai-. As, 

^fe, Jn. Gai-. Ast Sbi-, ^^i^t^^n>^^ 

fcS 1 IC 5^*^058) ^yl/i: 

2 8 1 2 7 iCg2«cOA-Y :/ F«ft 

•fe>+MC*5l^T» ^BHIn, Gaj-, As, Sbx-, @ 

^$#Ji3^Ini Gai.. As, Sbi-, tt^f-^^ffi 
"bL<«. ifi^^^MSrt)^. In. Gai-, As 

[000 1] so 



(3) 4*BB¥6-7 7 5 58 

4 

C0002] 

[tl£3lSOt$ffi] I nAs»$t?«T?«V^«'fi»iift^$|« 

^^timLitinhzmmc^^^iimm^h^. 2) i 

n A s ©/t> y :/755|feV^fc«>lC®a-fe>-!f t LT 

[0 0 0 3] cntTI nAsl$IKO^g3&t«|/r;d;S« 
coi&^tt(OS«cdttT-^&*«rnAs,<h:A:$<ll;iO. 

/<f4^iicoKli«?^(OMiiXSlca:S1tteco««i»t** 
^(^;^«)]i;Sf oMliu n A s jiffit&fiS^ffilSir^&A'b 

[00 04] ^1t. 1 nAs©ia^4*tt$5feSf'5fc«) 
IC. /T>H:^^y:/£j£tf-5BWTGa^3JXbfcIn 
Ga A sC0 37ciiS^75^Ki5^6nT€rfc. InGaAs 
i:*&^;^ISc*^-§&T^^»^(DStei:UTI nP^i#«E 
•rs;>«, I nPife^S^-r«>l ni:Ga(0»^itli, 
I n€.ft«Gae.4,As3^'(tT^D* InGaAsOttft 

n P i W^^f InGaAs O^K^fi 

s» jw^iiT'b I n A s nmzmt&tmm\z%±r^ti^f' 

^n^tl^X.^Zt1fii:^ir. Kft^s^Iftaoi nCaA 
s ?$BI^^^(OJi®STifco It:. 
[0 0 0 51 ssrt. f9^Z^m<\^X±tU'y-V^tK 

J nA s?r^#mif^)C<J:ll«U>o/t. 
[0 0 0 6] rn^TlCl nAs»ii$ji;ffi)SiCfti^L 
)5:ffiia-l:>U-©fi^ll5i:LT. 1#4i¥2 - 2 4 0 3 3^. 
«? i|^WBS6 1-2 0 3 7 8^i:*$R3«36 1-2 5 9 5 8 3 
#lilg;&<^«>. ^4i¥2-2 4 0 3 3#4i«"CH, In 
As©!lSfciaj3ICS, S I *H-e>i^UT3R^C!)iaaf$ 

^!i-^efc^Lfc:^-;pjSi^*«t5i3e$nTii^»*^ 10 or 

^. mm 6 1 -2 03 7 8 ¥»I&1!^G a 

A s S«±lClteS/iJcfi$1i-fc I n A s I n G a A 

s^®iS.iai:-r^3^-;P5R-T;:i^ig«$nT<'i«.*t, ca 
A s 1 n A s )i<oi?®icii«j^anA<«ait, 
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(4) 



It. 

[000 73 
[0008] 

^m<Xh In A s 

:5«f$:^lifc*Ufc, $6>JC, I nAslC^&T^S^t'SR 
^STj^Ct^-tt^J^^*^"^^' I nAsig^^Ofi^Si:^ 

I nAs J:»9'C>se«c/t>^•*+5^:/^:l^:^f*/t^^)CI 

nAsCGa^^ALfcl nGaAsJr:felirt), In 
G a A s \z^=rm^^^<t^^^^^i^^^^^'^^^> ^ 

s^I nGaAslrSbi&WXL'. $ 

nAsSi, ^1 nAs®0±lIig^3l^nfc:^■-A^4« 

I nAs ctO;*:^lvt>H^ir!y>^x:^;P^-€:'fe 

s^jSM nAs®lCGa^Sb;0^a«A;Snfc37C^'bL 
<\t4yt^.l^^hXhr^Xh^\fK m-^. InAsJid^I 
n. Gai-. As (0<x <1.0)^I n. Gai-. Ast 
Sbi-,(0 <x ^1.0. 0 <l.O)X$>'Drh^\^K 
e^T, InAs®, 1 ni Gai-. A s (0<x<l. 0)® 
&t|tl n. Gai-i As» Sbi-i (0 <x ^1.0 . 0 ^ 

[0 0 0 9] t etc* K-t>it^W±fl5ICtt. -b>1i-B 



(0 0 1 01 -^^iz. ^±>^i^t^-Rifm=iit^^ 
[0 0 11] t ^\zni't>itm\z\tnn^mizhri^^ 

0»«/CB> <3[)«Sffl)0«»«U<, 8X1 0>«-3Xl o»« 

^-^MizULxmymt^^^-^^xS^r^it-^^^m 

[0 0 1 2] *^9l01:>1f)ao±JC5^fife$n*«« 

[0 0 13] ^i&lCv *^^<oa^-fc:>tt«j^-;p* 
[0 0 1 4]^ eic, ^im<o7^-^^^^m^mtim 

0 :^ € t > H ^= :j/ :/x.^;l^^- T v> « c t ft 
^•fe y'^m(o±M\zmk<oit-J^^W&^W'^t^xn 

^m<o}Lm\zf{^fSL'^t\^xMti^'^^t\^. eCJ^sc 

[0 0 15] ^^^(Dmf!,^t>'^\t. m\zPB>\:xif^> 
[00163 
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(5) 



8 



■ to 0 1 7] 1 it:$^^^(D^:^t:fXi>A!^SlB%±> 
^(O^Z)T^^^iS>S^t>-JVmT^7r>r. 01 - .(a) 
li^S5^^5CMtC^Ufct)<OTf*<5- 01- (b) tt± 

•fe>1tia^^LTli4. 4 (4 1» 4 2, 4 3. 4 4) 
— isi1^<D€ffi$^tTl^*. 5 (5 K 5 

2\ 5 3* 5 4) \t^>>9^>if<Dik<Dnmrh^. Z. 

Tfc<fc<. S. Si. Ge, S e/K:flS$f*Ll^t><D'r 

1., Asi Sbi-f ntGacoiiaj5R]t»i 0<x i 

1 nAsO^^^J-^^BL^^imt^ft^^Zlt 0.8^x ^ 
1. 0 ;&*«tOW*t^^. I n« Gai-i As* Sb 

1.0 CDlSfflT**. 't>1^M(D}^^\t. 1. 4MTiiJBi 
0. SAtm^TT**. 0. 2 Atni^Tt>«fcOjaj®ifieo 

2 0oAJ^Tf*«)i mz. »^i■fe>;-t^®^fflU 



>-t^^ (C (ftil^-r ^» 1 1: J: b -fe >-t?-/g4'«)^ttttlC . 

JO It. ^\tz0^^uBt^i:'^^tKo\t%^^mwm\zY' 

-7'$nrcK:f-^M«&T**. H3- (a) tt«-<0 

^. SI3- (b) \m^<r>{t^m^mwmz\^-:rzn 
f:Lnx$>^. \^±-:r-mi^^!o't>'^m^\z^nzti 

T'b<kli)&^ SI, S. Ge, Sent^ltffftLlit)©. 
[0 0 2 0] *5£^O¥35{<s-k>'tJ"iCfflli^?S»m<0m 

i: >-t?'B<^SirLfil tc^t t T^3&: < 1 1> 5 - 1 0 a£l± 
*f*t<fil 0 0««±» iO<?«b<lil 00. 
om±S5«'^t><^"C**» 

[0 0 2 11 *Hqg©i|i««:-b>1flCfflU6nTV56-t 

tt. -iSc-fe>if»s«i«T«ieati3|[;tt^«»^w 

t,TtfiVi. /i:<i:Atf, GaSb, AlSb, Al.rG 
ai-aiSb, G a A 8ci S bi-ii> AlAsciS 
bi-di A 1 •! G ai*ti A Sti S bi-ff 1* Alitin 
i-fti A Sc} S bi-(t, A 1 61 I ni-ii P<i S bi-ii-^A 
1 .1 G ai-.i Vit S bl-*,>a:^flife^^»3&«-fe>1fJB& 

^^¥^i4^^tC;B1f)T, A 1 .1 G ai..i A 6ci S bi.«i 
Ttt. {0 ^ai 0. O^ci ^0. 6 1 *t»*L < , (o: 
5 ^ai^l.0.0^ci^0.4 ) 0^£Ll^9Q|ffiT2& 
^. A lit I ni-M AsciSbi-.tTIi, (0.2 ^bi ^ 
1:0. O^ci^l.0 ) 7^f^^b<. (0.5 ^bigl.0. 0^ 
C2^0.8) At<l;DI7^U^^Qi&EST^«. AUi 1 m-it 
PMSbi.<.i«v (0 ^b>^1.0,0^diS1.0 I TS«> 
(0. 1 ^bz ^1. 0, ■ 0. l^di ^0. 8 ) T^^^t t V)«&ffl 
50 *C«-&. A l.>Gai-.iP<i Sbi-4>*ea« (O^ai^ 
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(6) 1$IWV6-7 75 56 

9 10 

10. O^di^aS 1 At»*L<, (0.5 ^ai^l.O. Og ?,«ifiTfeJ:K commt. 'AOiMlZ^oX)^^'^ 

5K^rt&<r»^. AuGe/N i/Au<D3Jg«iJjS$:ttUe6i:T«)4itt<0 

[0 0 2 23 SI-ft:^«&^«<^JSCDj?^»^Ii li 0.1 u ffl^mffiffiifiT<fcl^*^ AK Tl, Au, VitlEOS^ 

^5 tim(o^mx^^..^itt>^m<r>&=f'^w<i^m> JO to 0 2 53 ^^m<DBfs,-t>V'^mj$.r^fti^\zm\^'^ 

jetT* *^o. I /im^Ttn'tL<m^^^n^. ^ i^z^mmthx. ci o o) as-^^ (i i o) 

fci:Aii> ^--{t;^«fe¥«*JS<0±JC^HO{fc^ n^Zth^<fjt>ti^. WAtf. (1 0 0) WJ:D2 

m=:it'^^^^i^^^zm'r^^m<^mi^mx^o. <Di&^iSi<D&^^m\^^xmf^'t>'^^ui&'ri>xm\z^ 

to 0 2 31 *3^9i<z)■fe>•t^e^^-&^/^-n:^«&4^ lo 0 2 63 ^%m(o^m.'^>'^<o^^mz^\.> 

mwmiz^'oxmissL^n^m^^tm\z\t. i n-s ^-o{t^«3¥««^ffi«jKfiJLf *t.8, -fe^tfjas 

b Ga-Sb, Ga-As. In-As. Al-A ^^rz^lM^%=.(D^%^^mWt:m^t^Xmt. 

n-sb?5«»*t<^vie,ii4. ^fc^in ^m- udt. ^^^iSxtr^j^^^s^-^fe. -^^ movpe^, al 

14. CCD«fc5/j:#Mi^^ac^eJ^^i^;:^t;^c0^^r, [0 0 2 7] SefC. -fe>-y-®«:Mfc^£:i;TR^SOfi? 

:;^ciciavi3^ (in m omm^^^^t €fiffs©j^4^icjiDX-r*gw«ct>*fc»*u<fflirie^n 

Nl^lC-fe>1^-li^-ffi^t*'5>«Sa;&^0atfn/!:lll (V 

m) (OP^^WMT^. 'MZ't^l^mt&^omrxOUX m [00233 05tt4^H?^Oifi5SSm5l-fe>1^-OS*« 

iV^CDM34^ffi«U •fe>-9^ia€:fi!tJ&$1i-«. *fc"fe ;Ci:-WT*«»ffi^S^*7-C*«, KI5- (a) ttx« 

a)^^tim7t^t±>'^mt^^t^^j&ittiitin m ±ffi*>6*ztiaT^i*. as- (c) 

(111 iSO ^Wr*, ^bTa5x-fb&!te4^35«JCDSO mSr±tf^S4«d^feO. fflt^l^S^^tf «»AlC»*U< 

Kill w.-m\m<o%m\zxz>wm\t. rh^^h i^-Ats-mttSrbTi^D. e7ai4^«*^ffl<^i'E>n«. 

ti\-^lik^t^t'S(Di^m^\^<> li^TISfcWfi$-a:€» (0 0 2 93 *5«^<^«^-lr>1ftt, -fe^tfOW^Srie 

[0 0 2 43 :^^mo^mi^t>'^^m^VXl^.^mm I C^a^fitt l C^<^ffll5l-l:>1?-i:UTffli^6 

J4. asi4:t-5ry^'«fiiT**)ef«, ;i©«^iiitt-fe> n*;it'bff*t<fTt)ti*. ^sizzo^^um^m 

^JB\z:t-B,y^::i>^^h^'^^^tf}^ti}^^\^^^^. Vit. I 1 \tm^iL>1^^y'f^s 1 2I4S M C^y 

^,x{b<^^¥««^JSOJ:lwmffi^J^^Jtl/. mxib^ifeilt 1 3[4U-K±07-Y5>HIB. 14J4U-K. 1 
-fc>-tMi<!:*-5 5/i^3>^i'hS« 50 5f49-f\'€r. *UT. 1 6 l4^-;PH^JlBfiS^LTlr* 



--454— 



(7) 



4«BB76-77 55 6 



11 



12 



(0 0 3 or^^y\z^5tm^%tm\z^K^'&^^ifi. * 

[0 0 3 1] mmmi-^) Um2^>5'(OG^As 

Alo.8 Gas.s Asi.M Sb9.<«&0. ZOum^^ 

;^:(C'fe>it©tUTS 1 K-yinAs^O. 
2 5 /im^^^ltfc. COI nAs^^c^m^^Kfi^^O 
Mtt 1 9 0 0 0 c /V s , hffil?ifilli 1 5 0 Q 

[0 0 3 2] ^ir, 7* hU Vi^77-r-?ieffltJT, . 

G a A s mwLyAzm^ttit.mm^m}L\z}S.^mtuh 

^«£V^r, Hi POi «<OXy^>^J«irJ:0^®fiE^^ 
— A-±®lcy^XyCVDTfelCj:0, 0. 2/zm<0S 

-i---N]K&-?^*Kb:t. iKe±«r7* -^^^^ -mz 

^-V^f^JSKLfc. ;*:llS>£:<i<*:**>X!:;^>i^S:ao 

>1tjaifi5a3$ii'&. .AuG 
e(Au:Gc^88:12). 0 0 OA, NiS«5 0 0A. 

Au®=£3 5 0 0 ASJI5£^3|fL. V^^mz 

^ >9^©e^x-A-±i:#}a:©3^-;i<il5^S:S?<^tfe. 
fc. :lcDSf^Lfc*-;^^s^<o^!y:/■^^'fXtto. 3 6 

mmxO. 3 6nim"C?4>o;t. r OjJn— 
X 7 7 H SfTl'K X-i?^ v^HiC J:'6^r-;U K 

3K^OJ|t^i{iS2JC^UJt. 

[0 0 3 3] S2lC^tZL«k"5«C, IIJ£«l-a©i}^- 
^i??7li^^*A:^3aEEIC»l^T. 5 0 0 GCOam^ffiS: 
J#o©li^tT2 1 OniVi:Vi5±$7S:*-;Ptfi:*fllffi«r 

:6'T<&« ccDfisfi, ¥*^&^?JfC a A s:^^-;^^^■03^- 
;nii:^mjIi0 2{&U±ofiT2&^. 3^-;i.:aJ:^« 

JBECDJgi£i|#it^K7IC^tfc, JJ^- 

>fcb;^jmjEC02^^^t«l 0 OX:Bs}L\z^\.^X^fh^< 

ffiiAffic5iaars-(fc7»Ji 5 ot:sTffi«>T/h$<..ffitftfi 
rs^r*?). t^^ti^pifii/ai 0 0-1 5 ccisjisjc 



[0 0 3 4] (^i6Ml-b)>J£^l-ai:TOco:<?. 

0.1 Gao.s A St. 11 S bo, •4^0, 3 0tfm^fidi^ 

fc. :5*:lcy>H-:/l nAs &0. 2 5 /innatfi^-ti- 

. jt. ::co I n A s nwk(r>^^n^meL<Dmt 1 2 0 .0 0 c 

m« /Vs, >-K^M«tt5 2 OQ/a «^«« 
4. 0 0X1 0"cm-»T«ofc. 

[0 0 3 5] ^^m 1 - a tnmza^-m^ti^n 

ISOmV, X:hm,ffil. IkQT, 10 0r£t±<D 
i^ig««T^J£l«l -alrtt-^T^TfilafiOfiT^JM 

[0 0 3 6] (lli£«^2) iaS.2-f>^C0GaA8S« 

>H— >^OAIo.« Ga».i Aso.ioSbo.tiftO. 3 
0/im^S$1ifc. ;^:»C-t>-y-StUTS I H-:/I n 

- ..A-s^0> 1 5MnieJt&$^^ dOI nAs»jS(D« 
^-s^iaSCQMli 1 9 0 0 0 c m» / V s . hfijWfl . 

20 112 3 OQ/D. m^ififfiO. 9 5 X 1 0^' cin-»T* 

[0 0 3 7] ^y. ^mmi-atn^\zhxt^-)vn 
[0 0 3 8] m^mtimotkwz. m=^(ommtH2 

[0 0 3 9] B.2\ZmV1t^t\Z. ^%m2(0it>-)Vm 

^«^<»A^«mici*t>T. 5 0 0 c<om'sm&^nz^ 

^^^X2 6 0inVtVi5^^>&:*-;VW:f3m£E^£«rr 
^. dcoeii. 3pi^ft<I7a:.GaAs3^-;i/5J5T^©7^-;UttJ 

jgSt«!s#^(l^lS0ll -a^[^:tt(04$i$^^U:fi:. d6 

\z. m=^t&tfim(DUB.^n'&i^^^mi-stmiSiis 

[0 04 0] (g^JfifflJS) iSg2-f >5^©GaAsStE 

>F-:/<OAlo.o Gao.i A8o.i«Sbo.i«€0. 3 
0 umjt^^t^it. *ir-fc>t^jS^LTS 1 H-^T^I n 
As&O. 1 OMmfilc&iS^lt;^ C^InAs^mott 
7-^«iJScOMtt 1 9 p 0 0 c m» /Vs. hiHAtt 
HSOOQ/D* taTffliai. 1X1 0»'cm-»T»o 

[0 0 4 1] lUT- llffiWl-ai^«fcUT*-;V* 
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(8) 



13 



14 



to 0 4 2] ]^![$tt««a3<035 J ic. nT<o^mt&2 

[0 0 4 3] «2IC7KU&«fc'5*C, 9mmz(ot^-)v% 
m^tfTS 7 OmVa:t^5^^?'j:3J^-^iii;'J^ffi^^T 

5}lTigin^lcoiaJKft??^it)l^l£^J 5 0t: 7^ 

[0 044] (Jt<SWl) I^J£W3<!:RI«3l<D:^i4rcJ: a? 
0, /^K— :/OA U. I Gao.j As».8 Sbo.« ^ 
0. ZO txTn^^-^^lt. 'MZ^>)^-^\nA s^ 
0. 1 O/trnjSESS'&fc. 1 n A s i*R©SaS^:t5 

;£li^pJII"C*-3fc. A 1 G a As S b®;i<I nA s O 

»^3£a*^e-rnsa:jeaii©^j^^ i n a s^^^T^i^fte 

[0 04 5] (^J£^4) iIS2-r>5'<OGaAsS« 

K— yo5AN.i Gao.t As».MSbo.i«€r0. 3/i. 

mfiJcfi^ii;^. ;^lffe>1^-®tl/TS 1 K-:/l nAs 
€0. 1 0/imj«:&$'tffc. ^ZLit^i^^mi^m 
ibTy>K— "^^OA Ii.i Gao.i As».i«Sbo.«< 
$5 0 0 Al^fi^ii-, SetC^^i-^yyStbTGaAs 
o.iaSbontl OOAfiJc^^U^i:, ;iOInAsf?lB 
(7)e7'flt!i«OM« 2 1 0 0 0 c m» / V s , i^- hfi 
«i:®li2 8 OQ/a m^ififfii. lxi0»'cm*»T 

[0 0 4 6j:;^»C. 7:^ hUV^77-f-i£^fflUT, -rfi? 
G a A s Sffi±lCi^^$nfcmJ@^K±JCiE$jS6Ra:?iK«> 

^m^r. Hi POi 5^(OX-y^>^f&*<C<J;0^^g|S^^ 

-A-±ffiCy7XTCVD&lCj;0* 0. 2um(0S 



ai^itfc. S^(CJ^$.^«^l:<kO- AuGe(Au;Cc=8 
8:12) ®€2 0 0 0A. NJBSrSOOA ,AufB^3 

5 0 0AM8t^«t. m<o^}yY:^ymz^^. t^-' 

CO':7X-A-±(C^»CO*:r-;U5(5^&fif^Ufc, 
0. 3 emmT^-Dfc. 

to 0 4 7] :i<Dits-)Vmi-^y':f^. iZ-^^^KU 

[0 0 4 8] iigj|$<iii^a3<03^i ir, ^=fo^mtm 

'\Z7^\^1t» 

to 0 4 9] n2\Zm\^1t^5JIZ. ^J66W4©al^-;PJH 
T[S3£4SA:^mEEJCi*l>T, 5 0 0GO«8«?&a€:f§O 

CCOfitt, ¥l^W3y:GaAs5j^~;P3R^^02f?-;Vtti 
:^liff©3(S£i±©filT*«. il^-)miiimo 
u^^mt^mm\ -a^ii^UT^o i o ot:£ii±ic:^ 

t>lljlfiWl-aa:I^«T*0. JiitS!{t:tiffii6T/h$ 
<, ^tri^(D^T'b^n\Zfh^is^r:>tt. ^i|SW3a:5Xt 

2. SmW/rgT^O, CCDSjs-T^li, 10 0--15 0 

i&Ti«ir>. {£?a«iT©fi[fflia-5 0'CTfeiBijatt3S:<, 

to 0 5 0] (^i£0iJ5) iaS2>f >^<DGaA6S« 
coHlflilCMBE^lC.kO, m-fk^«i4i««^S<!:LTA 
Jo.soGao.i Aso.siSbe.ii&O. dO/iml£g$ 

As$:0. 1 0 Mmfififi^'ti';^. rcoino.i Gao.i 
A s 5 5 0 0 cm* /V 

S^-hfi^fittS 3 0O/D, 22X10 
cm' ^Xh-olt. 

[ 0 0 5 1 1 UAT. l^iiW 1 - a i:(3It««CbT*-;P« 

CO 0 5 2] %=f-mmtA2 

\Z7f^L1t. 

to 0 5 3] ^2\Z^\^1t^t\Z. ^JS^5©3^-.il/* 
A^mtElCi^V^T, 5 0 0 G<Da«?BJK€t$t?.. 

fiatiiLi^iT2 0 omvt\^^^^tn.t^-}vmii^m^^ 

^. Z<Dmt. ¥l^W/iGaAs^-^JK-T(D3}x-;l^ai 
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JS 

[0 0 54J (it««2) ^tS«5tMl«K:, />K- 
-/(OAltf.t Gao.i Aso.e Sbo.4 SrO. 3 0 Aim 
;):ICS i H-:/I no.i Ga..! As^ 
0. 1 0 tf injE3cfi^-&fc30*. wOIno.i Gao.t A s 

[0 0 5 5] (HiS^e) ii@2'l'>5'OG a A sSffi 

\i—-^<DA\9,t Gao.2 As».iiS bo.TTSrO. 3^ 
m/^tS^-a-yt. i5:JC-t>-y-®iLTS 1 H-:/I no.. 

Ga«.a As&o. 1 o/im^jt^s-frfc. ;^ic, m-fl: 

^ffei|^«(ilBtLTy>H-:/OA lo.i Gao.i As 
0. 13 S berths 0 OAjStfiSii-, t^^^^Z^^y-fmt 
LTGaAso.isSb».T7^1 0 0A/dtfi^F1i-fc. C<0 
Inc.. Gao.i Asmfl^(Dn=r^W}Sl<om\tl90 0 
Ocrn* /Vs, ^-hfitafi«3 3 OQ/a ffii^SI 
ffil. 0 ex 1 0''cni-*T*'pfc. 
[0 0 5 6] £IT. ^J£fi«l4^I^»lCL.T3^-;l.3ft^^fe 

. [0 0 5 71 m^mt^ti^(om\z. ^=f'<o^mt^2 

[0 0 5 8] &2lC^t;tJ;^JC, ^li£««l6©3^-;u* 
^li5£*&A:^«JElCll*^iT> 5 0 0 GCDi^^^m^l^O 
ffilftf T2 4 OmVil'V5;*;^^i:3^--^l'tll:^^i£^:W^ 
«). ZOmit. ^i^(^ii^CaAst^-)im=F<D:^-)Vm 

u&^mtnm0iB tmcx^o i o ot:iu±icM^^T 

m^-)\^\'vrc^'^<o. mmm\t2. smw/t: 
pjmr$>^^uiz^^^rhmmr^^z.ttt^m^ti^tu 
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(9) 1^M¥6-7 7 5 B6 

[0 0 5 91 (nmmi) ififi2-f >?^OGaA8||«t 

CDSilCMB Ettic J: 0!g-fb^1^¥«#JB t try > 
H— :/OAlo.i Gao.t Aso. 48 Sbc.8»€:0. 3 fi 
mf$,^-$^ft. 'AiZiz>1^^tLXS 1 H->^Int..i 
Gao.isAs&O. I 0 Min/dc&S^^* ^Ic, 
^l&M^ill^lBtUTyVH-T^OA Gao.t As 
6.48Sbo.i»&5 0 0A)5)tS^Ftt*, '&^tZ^^*j:/mt 
10 UTGaAso.isSbo. 885:1 0 0 Aj$:S$-&&. Z(D 

1 no. 8s G a». ss A s mm^%^^m&(omt l 3 o o 
ocm« /Vs. iz-^jgiftfitta 8 0 0/a 

mi. 26X1 0»'cm-»T*"p>S:. 

(0 0 6 0] OT. %m,mAtnwzhxits->v%=f'^ 

[0 0 6 11 6|it^1$t2%aS<0^1II. jKT(D4^1i»«2 
[0 0 6 2] ^2f'^LfcJ:^iC» ^«S037CO2|^->I« 

Tli^»A:^3mffii;:i^i>T* 5 o o coffi^^^si^'^ 
ccoffili, 5Fi^e«);^GaAs*->iP3!l^©3^-;m 

^*jgE<D2m©ffiT«i*. sfe, its-)mi}^B(omsL 
^mtmrnm^tny^x^^ i o or£t±ic»i»Tt>j: 

btn^xh^. uB.^it\mtbXfh^<. mf\^(o^. 
*r), co3!5?-tt, 1 0 0-1 5 ot:tir^5fle*^^lfi 

«yco^ffltt-6ox:T'bf^eiii^<, rtv^tas^BST 

[0 0 6 3] i^t^mS) ^^2-/ ^^'OGaAsfitS 

©^sitMB EfticJ: om— ft:^«3*9iflc®t try > 

K-:/(OAIo.i Gao.i Aso.T8Sbo»j8€rO. 3At 
m/jJcfi$1*':t, Mz-tyD-fS^LXS \ H-:/Ino.» 
Gao.r A 8^0. I 0 tim0i&t^it. '^tZ. Igll^k 
fi<fe^^^4=©iLT/>H"-:/OA lo.i Gae.i As 
c. »8 S bo. 18 & 5 0 0 AfiRfiSit, S e^tC*^ !y:/JBi: 
(✓TGaAso.7»Sbo.i«*l OOA^fiSltfc. 
Ino.i Gao.7 As5gfJKC0f|7-^Klfi©®«9 00 0 
cm* /V8> ">-hl£i?i€»4 2 OQ/a 
1. 6 5x 1 0»' cm-'T*-p)i:. 
[0 0 6 4] ^ISW 4 1 little tT3^-;P«7-t 

[0 0 6 5] m^mttmo^^ IC* SRT<04$1£l;t32{2 

[0 0 6 6] ^2\Z^\yit^6tZ. ^S&0^B(Oiti-)im 



■^7 

T«;£«^A:^®H»Cil^MT. 5 0 0 0<Dm^W&'^^O 
m^^Tl 4 OmVi:l'a^5l^-;mi*«EE&^T4. ^ 

i|#^4lS^J£««I5i:lf 1 0 Ot:^i:(i:^^>Tt>J: 

1 0 0-1 5 ot:iu-5t^3fe:^^ig 10 

J«TC?>(£ffl»i-6 0'CTt)rS5®IA»<, l2:i>iBffi«SfflT 

10 0 6 7] (l^liS«9) ilg2'f >5'<0GaAsfi« 

F— ::/60Alo.i Inq.i Asi.i Sbo.T €P. 3ii 

Gai.t Aso.i Sbo.7 ^ 0. 1 0 wmj^fi^itfe. 

Int. 7 Aso.a.Sbt.f *5 0 0 AjeJcfiS-frfc. CO 
Int.t Gao.i Aso.a S bp. » 
filtt200 0 0cm» /Vs, v'- hi£lJi;€li2 7 0 Q 

/□» fe^aaai- i sxi o^'cm-^T^-p^. . 

G a A s S«J:JwJg^Sn;^:ffl®??K±lCiSB85t;5c* 
-/\-^miz:/yX'7CVDmiZ^0. 0. 2/zm<0S 

e»lC^S3S5i3gj£lZ<kO, AuGe(Au:Gc=88:12) )8«r2 

0 0 OA.N i ^S:5 0 OA. A u 3 5 0 0 AiiiBt 40 

-')V7l^^(Of-v^'^^X\tO. 3 6nimx0. 3 6inm 
[0 0 6 9] ZOt^-Jim-^v-^^. y'fd?>HU 



I) 4$M¥6-77 5 56 

18 

10 0 7 0] fSk^mt.\m(nn i \z. sKT-oif la 2 

10 0 7 11 S2 IC7i^l/fcJ:-5tC. ^K6W9 0J^-;P* 
^(i3l&ttA:^iaJEtftViT, 5 0 0 G©»iKffiSS»t) 
jEa^ifjTS 0 OniVtlid)J^-Jpm*QJE€:*''rS. C 

Jffi^tt(i3^1i£«!5^l^i;Tifcr) 1 0 Ot:£l±IC»l>rt) 

^-^i-Ktfc^T-e?- mmw.<D%mt2. 3mw/t;e 

T*o, ::co*^«, 1 0 0-1 5 0t:a:V^5ti»:foI 

^xhz>^u\ziik^'^x^^mxt^^zLLtmf^ti^tti.o 
10 0 7 2] {\t^mz) ^mmmfSk^jyv-^ 

^Alo.i ino.t Aso.T Sbe.i €:0. S/im^fi 
*ICS i H-y I no.i Gaivi Aso.i Sb 
0., SO. 1 O^tmfitfiaiSrfc. y>H-y<OA. 
lo.« I no.i A So. 7 Shi.i SSOOAfiKfiS-a- 
^, CO I no. 6 Gao.i A So. I Sbo,7 

[0 0 7 3] (^JS^Jl 0) iIS2'f>9'(DCaAs» 
iac[)g®tCM B E&ICJ; OS— ft:^te^S5i<:|BiLTy 
>F'-:/OAlo.f Int.! Aso.otSbo.tiSO. 3 

ii.i Gao.s Aso.ft Sbo.5 SO. lOMmj^^^-ti' 

^rc, m:^^^^^^^m^\^xj>Y-zf<oh\ 

».i I no. I As«.i»Sbo.9ftS5 00Af£^lS'ttyh. 
:i(OIne.t Gao.t Aso.i S bo. sS9fKolS7^flb 
;£OMIi2 1 0 0 0 cm' /Vs, v-h^inMJa2 7 
OO/D* mTF«ffil. 10xlO»'cm-»T*ofc. 
[0 0 7 41 ^J£W9i:[Hj«|-bT3|?-^3R?-S 

[0 0 7 5] m^m'mii^o^wz. m-o^mtm 

[0 0 7 6] ^2\zm\.it^''j\z. nmmiotoit^-^ 
i^i'\t'^^x-h^)£^z^^'^x. 5 0 i>c(Dm%^m^ 
-om^^xz 1 0inVtVi52^-;mi;^^H€:^-r*. 
Z.(omt. ^-i^mUG a A s :^^-J^^K-T-©)^-;^ffi^tt 

jFH<fc?)*«j3m**t^«[T**. tLit. t^-miifkm(n 

um^'^\t^i^m^ i:i^i;T&o i o ot:£ii±ic^iiT 
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29 

/l8^-;PKL?t3{57-C0. ^M<0%mt2. 3mW/t: 

ST^o, :i<Dm=i'\t. 1 0 0-1 box:ti^'^v^^ 

^] «e r ^3 ^ iS C » V » T t) fifffi T a? * ^: i 4: » 

[0 0 7 7] (l^jefifjl 1) iIS2>r>5'OGaA sS- i(? 
«<0 ^ 55 M B E &H J: 0 t U T y 

>H— ^C5Alo.« 1 no,» A s*.«« S bQ.»*§0. 3 

0.1 Gao.i Aso.f Sh9.9 SO. 1 0 umj^fi^^-ti^ 

0.4 lno.« A so. 0* S bo.96 €r 5 0 0 Aj5)c:S$ii-fc. 
COIno.B Gao.i Aso.i S bo. alS^Kwrn^f ^fifl 
—SO^Jt-Z-l- 0 0 0 c /V s , hfi^iild: 2 5 
OQ/D, mT^S^l. 1 9X1 0>'cm-»T*:p;fe. 
[0 0 7 81 I^T, ^ie^^J9i:I^*i«Ctr:}^-JP*^* 

[0 0 7 9] m^mt^i^(D^i\z. 5STto4tf4(ia2 

[0 0 fi 0) ^2C7i^L}tJ;pc, m^mi 1 O^t^-^^b 

ZOmit. ^Pl^l5<j;iGaAs:!^-;i^^^©4>-;^tb:^« 

1 0 0-1 5 0ri:ti-5fl:*^ 

^ ig T * -£> i - ^ ^ T fiE ffl T # r i ;:f^ 0^ 75 i 

mmft CO * * <h ^ ;t . 
[0 0 8 1] (^ifi0« 1 2 ) s^«$:f'Jffl t/i*-;p 
3R^S^5^@WT> lES2'f >^(OGaAsSS©^ii 

COAU.i Gao.iAso.joSbo.ii&l. OMmj^fi 

t^ft. ;*:ic-fe>itJStLry>H-:/i nAs&i 5 
oAfiEfi^-ii-fc. m-it'^mmi^mtLxyy 

ywAIo.i Gao.j Aso.iiS bo.a^^rS 0 OA 
ritfiS-^* $i^{C=^'\':y:/©^L/TGaA8o.i8Sb 
o.i.Sl 0 OA^fiSt^fc. iicoi nAs»iK<Dm^» 
BiffCOMJil 5 0 0 0 cm» /Vs, z^—h1&tfimt2 



1^BH¥6-7 75 5 6 

a? 

OOQ/O, «7«ai. 3 9X1 0*»cin-«T»o 
[ 0 0 8 2 ] : 4 1 ISiaiC LTiM-iP«^€ 

[0 0 8 3] mii^mt^m(o^s\z. «Tcof*ttii*4 

[0 0 8 4] ^4\Z7ikLft^t\Z. 'MmWl 20^-)V 

m^itmit&x:hfgmzm^r, boo Gomt^mei^^ 
a3*mjEE<^2<&£A±(oiiT«*. sfc, *-;uta*ttflE 

coi&iI4^f4^0l 1 C^L:t. 5£fajET<^, 

^&(o^8imt\t 1 0 oicei±iciJHTt)/h$ < mtift 

ia^1t14€^l/TV>*. 01 2(C5%LfcJ:5lc* «^fi 

(Dftib^^m-vm^t^mmvitm^z. mnmrntix^ 
0 0- 1 5 ot:tL^5tJe*:f RjfigT**;e5taic»v>T'b 

[0 0 8 5] {^m\4) ^mm2t^mz. m.m2 

30 -f^f'OGa AsStttOSffilcy>H-:/OA lo.« G 
ao.i Aso.t Sbo.i Oum^^'&^lt. AlC 

/ > F-:/ 1 n A s 1 5 0 A^fi$-&fc. / > 

ycOAlo.i Gao.t Aso.» Sbo.s S5 0 0A 
KSL^-^^. S^{C*^S^:/Ji^UTGaA8o.i Sb 
t..6 $ 1 0 OAfiEfiS-a-fc. fi£fi»W©Sffit>^05^- 
II. :^Uco«0*<i^6n. C©I nAsS5K©<iT^tt 
momt 2 3 U 0 c m» /V s * i/- hffittffltt 1 0 3 
OQ/a «^«Sli. 1. 7 5x1 0»«cm-»r*'p 
fe. ^JSW4iI^t«©;&i*lcJ:»)*-;W5!i^€f^«tfc 

tittt2kQi:#^»CS5A^-3/i. MS^ttlC^l^T 

[0 0 86] I 3 ) fl7-$&^€r*Jffl \.1t't^-)V 

m^^%^^t^r. iaS2-f >5^<^GaAsSffi(0^ffi 
IC M B E j^slC <k 0 «-fl:^lb4^««^» 1 1 T / > H- >^ 
cOAlo.i G ao.f A 8e.li Sbo.t4$l. OamjSfi 
tf-t^fc. ^:\Z'^>-^mtLXJ>Y-^\nA^^2 0 

K--:^OAU.i Gao.i Aso.ioS bo.i4l&5 0 OA 
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21 

Ed^COffllil 5 0 0 0 cm' /Vs* x-hfifiifiEtt2 
1 5 Q/D> «^?i*0. 9 7 X 1 0" cm-'r&o 

[0 0 8 8] K^ttttftfflcoasiC, *?^(^)#14tt«4 

[0 0 8 9] !&4\Z7jk{.1tX^lZ. nmmi3(o:i^-)i 
JSI? W3£»A:^«ffi<CftV^T, 6 0 0 0.(omMm§tt:^ 

figcoaatjcfbt^^s^ii 2(i:i^»ici sores^T^ 
mi^Lft^^iSi. pinwL(o%mt2. smw/rfi-c* a? 

CCD5?l^«» 1 0 0-1 5 0t:^Vi^t3!3l^^pJ|gT 
ft ^> S © M I i T 'b^Seffl T ^ 4 i: 35>59q e i: 75: :3 

[0 0 9 01 (HigWl 4) flT^«S:f«JffiL.>£::i^-;l' 
ES2-f>5^0G aAsS^co^ffi 

(OAl».a GaB.iAsi.]»Sbo.i4&l. 0;zm^£ 
:;^{C't>i^)8iLTy>H-yi nAsS:3 0 
OAfi£:B$t*-/S:. <^tc. mz:>fl:^ife¥«^Ba:l/T/> 
:^c^Alo.» Gao.j A Sp. j« S bo.§«€r5 0 0 A 
fSi&t^. $6lC=*^^y7'®tLTGaAs».i6Sb 
3 0 0 AfiES$-&}t. Z,<0 I nAs»iKom-?# 
5 0 0 0 cm« /V s, '>-ht&ifim\t2 
5 OO/D- m^fflJ^O. 5 6X 1 0'» cm-^Tfto 

[0 0 9 1] &rF. mn0^4tmm\zLx^-)]<m^^ 4o 

[0 0 9 2] mmt^^^^Z\Z. »?^O^tttli«4 

[0 0 9 3] «4lC5SL)S:J:'5i:, ^Jg^^S 1 4 co;^-^ 
;{^^iixii*^A:^«/£(cj*UT> 5 0 0 Gcoism^^^^ 
:3«a5!^^'T2 1 QmV L\^^t>-k^Uits'-')Vmti^}£^'^ 
r*. C:coli»i, 3pj^W3SGaAs3*^-;i'3lllF<0:*^-;lr 
ai:tftll£<7)2«£i±OMT*«». 3j^~;um:^^ 
OjaS^-fkJi^JfeWl 2tIel€l©ittttS:^j^U«:. 
^»4aii(Oiiffij8!n:t)^l6Wl 2 t^lilC l 5 0X:£« 5(? 



(12) 4^IW¥6-7 7 5 56 

tri. :i03j5T-tt» 1 0 0- I 5 OriU'jtaiJl^:^ pJteT 

(0094] (^l£<)«l 1 5 ) &rmmt:nm L1ti^-)\, 
10 5?IT«:tl^e0^)T, flIg2<>^OCaAs^-«oaffi 
IIM B E J: 0«-^t6'fe*««^)B^: / > H-:?^ 
a)Al«.i G ao.t A 8«.M S b«.t4$l. 6tfmf£ft 

K— :/05Alo.i Gao.i Aso.i»Sbo.f4^500A 
fi)tS$"tf. S^lC+^yP'/iiLTGaAst.iiSb 
0 0 A^fiS-a-fc. ClOl nAs»lK<Dtt^« 
4 OOOcm* /Vs, >'-K»taffitt2 
2 OQ/D, «^«a[2. 0 3X 1 0»» cni-«T*o 

[0 0 9 5] pxVs ^mmAtnmz\^xi^-)vni'^ 

[0 0 9 6] mP^^\t^(n:&2\Z. «^(3!)4^tttt«4 

[0 0 9 7] ^4i::n^L/tJ:i5(c» ^mm\^oity-)V 
3jg^ti^ttA:^«H-lc:miT, 5 0 0 GcDa«Sffi^» 
t)«E||^«?»Ti 7 0InV^:^>5:;*;$r^*-;^/a^«ffi^&W 

r*, ;iC0«l»l, ¥l^ft<J75:GaAsi^-;P3j5^0]j7-;P 

^i}^E.(r>2m(DmrQ^^. ^it. it^-jmt^misEom. 
m^immmmi 2 tnmx^o. 1 oo'c«±ic*$i> 
xh&tif^mm'^^^^vft. ^ftm'f'^mm(ou&& 
ithnmmi 2tnm\z'i s or^ajtrfesfitiftott 

0 0-1 s ox:t^'^^^^'^mx$>^umziik^^xh 

[0 0 9 8] (nmm 1 6 ) Lftt^-)l 
m=f^n^B^X. ttg2-f >^OGaAsS«0«iBi 
JCM 8 E^IC J: »P«-ft;&«I*iiS«flBi: LX/> H-:/ 
(OAlo.t G ao. t A s 0. ti S b«. 1 ; Oam/iSfi 
^lC-t>1tlii:LTy>H-:/i n#,9 Ga 
0., As^i soAfiJcfiSiffc, »r:^fc^«i4i« 
^fittT/>K-:/OA Ip.i Gao.t Aso.iiSb 
c.,T^5 0 OAfiKgS-li:, y:^JBt UTG a 

As«.s«Sbo.fi&l OOA^S^Sf^:^ Cl^lnt.t 
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Gafl.iAsi^'Bi<75t|-7-f^fjS:coffl[Jl 4 0 0 0 cm» 
/Vs. ^'-hffitri<illi3 0 OQ/D, i^6T'ififl^0. 9 

[0 0 9 9] £IT, IIUgW4 tI^«lfcbT3j^-Jl^SI^* 

[0 10 0] ^^mtmo^siz. 3R^o#ttii«4 

[0 10 1] ^4lC^L-:tJ:^lC, SIJ£I^1 603l^-Jl/ 
JS5^{i3£«l-\^eiEJC»V»T, 5 OOGCOfiBtm^BESI^ W 

jaiAiii<Dtaat&^ttt>^*6W 1 2a:i^»i 5 ores* ■ 

-Cffii^>T/hS<* bA^t;Sial[(^i£Tt)^^nr. fin 

fc, ^Si&f^-ccD^ffltt* -5 ot:T^)ngjswja:<, jcv^ 
[0 10 2] (^:^««ii 7) &i-^m^mmL:ft^-)i 

ICM B E J: ^ LXy > H-:/ 

OAli.i G ao.t A Sfl.ai S bo.»ii& 1. O^m^fi 

0.7 As&i 5 0A^;S$-a:)i:. ;^ic, ^rit^i^^ai 

<4Jj@tLTy > ^•"^^'^^A i o.a Gao.i Aso.aaSb 
0. * 5 0 0 A^fiS-fr. S ^iZ^^ V -^mh bTG a 
ASQ.aiSbq.ei^l 0 0AJ5£:S$-Itfc. ^lOIno.i 
Ga».iAs»m<OiB^^EliK<^^t«l 3 0 0 0 cm' 
/Vs. v:-hfi^fiE(i3 2 oa/D, S7-?fi«l. 0 
0X1 0»"cm-^r^o:t. C<^)#II(ia^^FS:?^l$ 

(0 10 3) JeCT. ^•j5gi«4 i:fi?l«lCLT7^-iU*^«r 

(0 1 0 4) fiKi^14filtffi«^«3K. 9(?rC0#ttli^4 

[0 10 5] ^4lCjKLfcJ:"5iC. flB£««ll 7(^;^-;i< 
«^ li;t»A:f3^ffi«-*^t^"C' 5 0 0 G<0«3^ffiffi€:» 

::?fiil?^^^T2 0 hmV t'^^':>'KtUt^-)Vm^%S£^^ 
•r*. 5|^J^M^iGaAs.;^-;^5lSTW3^^-;^ 

di*efl£<3!)2<&«Dffl"c««». s^-Am:^«i£ota 
3ic7i^ufc. ^mETo. 3t^-;im:^mH 
c[)tas2!<fc«i oot:m±ic45i.»Tt)/h$<ignfciaiS a? 
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coS^^fbttl 8 Ot:iSS^T±<<fiTt*ici:t))i 
tt. /»liS«<^^SS[tt2. 3mW/t:eT*0, C©3R-? 

\ts 10 0-18 or^vi^ts^A^-sifiBT^^j^iaici* 

[0 10 6] (it^iWS) 1 7 U!iff2 

-f >ePOGa AsS<S©ScB5rc/.>H-:/OA !«.• G 
ao.i Aso.f Sbo.4 £1. O/imiftfiSti':^ ^IC 
y>H-:?^Ino.i Gat.t A s & 1 5 0 AfiJcfiS^ 
It. ^IC. />H— :^<7>A lo.i Gai.i Ast.» Sb 
6:-i *5.0 0Afi£^$ii:. -^^XZ^^^^mhXyXQ^ 
As«.« Sb«.4^] 0 0Ah£&S1^^« ^gi9ja<0« 
®^*D5?-tt. ^UOftO^^^^n* 2:^1 no. • G 
aa.i AsilfKfD«T^fi6S©®«2O0 0cin« /V 
s , h ffilfifliti 110 0 Q/D, 1 . 

8 9X1 0»»cm-»Ta&ofc. S^J6«14 2:^IIO*asfc 

3 0mVt/J>$<. A;tfiatfitt2. 2kQi:^^1^lc;fi53&^ 

[0107] im^m 1 8 ) Wr^^^nm Lfc3jt-;i/ 

SK^^^^-^gMT* iffg2-f >5^©GaAsS«OSffi 
tC M B E cfc 0 t LX/ > H-:/ 
(DA lo.i Gao.»A8o.45Sb»;6i^&l. 0/imritfi 
'^lZ't>D^^tl.X y > I n..eiGa 

».mAs&i 5 oAfi)tfiSit/i:. ^r-fb^ttj4^« 

<it:/gil>T/>H->^OA lo.i Gai.i Aso.^sSb 
G.»6^5 0 0AfiKS*1t-. $5)lC+lr!y:^StUrGa 
Aso.46Sbo.«s$l 00Afi£fi$1ifc. n».ti 

G ao. aa A s mmo^^^mmomt 1 4 o o o c 

/Vs. S/-M£^ffll43 6 0Q/D. ia^««0, 8 

3 X 1 0 » • c m- ^ T^^o fc. comm^t&'f-np^mA 
[0 10 8] &rF. ^mmAtmm\zLxni-)i^»^^ 

[0 10 9] !X^^mmih<D^3\Z. *^C0?iJttlia4 

[0 110] ^4\Z^Lft^^\Z. ^mmi B(Di^-)\f 
MTH^i^Xill&mizm'^X. 5 0 0 G eD«*m«r» 
-3'fii5^i«4'T2 0 5inVi:VO;*c$;ixI^-~;Hii*taiE^^ 
•r?>. ClOfilli. 3Fl^WttGaA8*-;i'3($^<OsJ?-;P 



2$ 

[0 111] (MUMl 9) ES2^>^c^GaAsS 

>H— :?^OA lo.t Gao.i As>.riS bo.sf&l. 0 

r:o -j Ga». 7 As^ l 5-O A-5^g^^it. :kiZ. ^-Ik 
^«b¥^i*:)BtUT/>H-:/<?5A lo.i Gao.i As 
0. 7* S bo. i» * 5 0 0 Ai5)tJI«1!-, S eiC^^ir ^'l/St 
bTGaAso.nSbo:n€:l OOAfi)t^$-lf^. 
I no.* Gao.i Asmf^<0^1'^Wim<om\tlOOO 
Ocm«/Vs. v-hSmfiia40 0Q/D. t|^« 
i^l. 0 4 X 1 cm-'T^ofc, ^C0»BlltfiT# 

[0 113] BI1tf4li«a5<^S3K:, ^f<D^mtmA 

to 1 1 4] ^Aiz^.Lft^'^iz. ^mmi 9 
m=f-\t^^MnEEiziik^^x. 5 0 octom^^m'S:^ 

r::>m^fpXl 5 OmVina:^tJa:*-;Ptfl*mH€:^ 
T*. ^IcotHi, ^i^W/«cGaAs3^-;PJflT<0sf?— ;w 

7t^-JVtiii]^&(ou^mt\t'i 0 or:&.±\zii\f^x 

<, &tXft^m^t^=^^tX\f^i>Cti!)^t)ii^oft. 

1 0 0-1 8 0t:i:Vi-?ta!3l5^pJtgT^^)MlC;^ 

x(o^mt. -6ox:xtmwtti<. js^i^iasififflr 
{Iiffiticofcsrij&^^D^^ofc. :i0^^\z^^m(om%, 

m^t>mibxm\f\ 

[0 115] 0) iIg2^>^CDGa A sS- 

>H-y<DAlo.t 1 no.i A8».i S bo.T «rl. 0 ^ 
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C.I Gao.i Aso.i Sbo.i ^ I 5 0 A^&tSitft* 

'^\z. ^r>fb^jfe^^(*®tl/Ty>K-ycoA it.i 

I no. I Aso.i Sbo.t $5 0 0 A/iJc^a-fr^. C<0 
I ho. 8 Gao.s Aso.t Sbo.! nfR<Of&f'^ih&(0 
ffitt 1 5 0 0 0 c m» /V s , 5^- 3 0 0 Q 

/O, m^iSSO. 9 3X1 0»»cm-'rfer>fe. ZO 

mm\tmTnw^m^tx\^>^ c t t)flg®sn>t. 

[0 116] BkT. *J6W9tPI«lCLT*-;H»^fe 

[0 117] m^mmm^siz. ^^o^mt&A 

IZ^Vftm 

to 1 1 8] ^AlZmtrt^'^lZ. i^mm20<Dt^-)l 

^¥\t^it^xtj^&\zm^x. sooGomn^m^^ 

'Dm^^X2 1 OmVt^'^'^:k^Ut>-)mi:m&^^ 
r^. C<om\t. ¥l^W3S:G a A s *-;U3(5^<D3!^-;i^ 
aj:^€£EW2ffi«±cofflT*«. S>t. ^-^iti^faflE 

.,^ciummim^mm,'Lz±mmz4s'i<. ^^jg^^tt ' 
tecQiaiiE^ftt)iiif£«i 7d:i^«ici 8 ox:saEaT± 

Sf^L;t5l€^tt. JS?kttmoi^J&li2. 3mW/t:eT* 
0, ;:cD^^tt, 1 0 0-1 8 ot:i:U5tK*^Rj|gT . 

*fc. (£ffltIT<D«ffitt-6 0rT'braj@tt;&:<, 

30 to 1 1 9] (it^me) m3^m2otmmz. y>H 

*-:/OAIt.i Int.i Asi.i Sbo.a tl. 0 um 
^&titit. ;fclcy>H-yi no:i Gae.t Aso.i 
Sbo.t $1 5 0A«S$-ttfc. :^<C, >>F-:/©A 
Ino.> Aso.7 Sbi.i ^SOOA^fi;^^ 

mtii osoQttmizKK. ik^»mm\t22ooc 

SOmVt/hSC A:;3fimtt2. IkQi: 

^.^(cieA^DTt, ^itum^^i!t\z'z>\,^xhr--)miin 
Kti^tKth^zummti)^^&<. -^lUmxoKii 

[0 12 0] mi&m2 1) \am2^>^<oc a ASM 
^(onmizM B Bmiz^om-it^mmmtLx/ 

>H— :7^0Alo.i Ino.i Aso.o»Sbo.M&l. 0 
/zmfiJcfi^f-tJfc. :^\Z't>D^mtVX/>\^-:f\ n 
0.1 Gao.i Aso.i Sbo.K ^ 1 5 0 A^ftd-tir^, 
'^\Z. ^-<b^«&^^(*:|Si:L/T/>H-y<OA lo.i 
I no. I Aiao.9tSb9.%»^S 0 OAi&^fSL&ti^lt. 
'4) CCDIno.i Gao.i Aso.s Sbo. ■ 
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1 5 0 0 0 c rn« /V s , hffiiaflitt 
2 9 0 Q/D* '€7lfiS0. 9 6x 1 0^' cm-'T^-3 

10 12 11 £ilT, ^Jgfi^9^l^flltCbTa^-;P3R^& 
to 1 2 2] K^tttli^iij<0S3IC, 5!i^04^tt««4 

[0 12 3] ^A\Z7^\^1t^^\Zs %1Si^2 lO*— ;P 

fiKOififfigJfli'b^JSWl 7iI^«lCl 8 0'CeS*T± 
r), Z,<Dm=f'\t. J 0 O-'l 8 0X:ttOfi£3fe^^lgT 

10 1 2 4] (lliSi«^2 2) iia2< >^C0GaAsS 

>F— l/^OAlp.! 1 np.* A SC.08 S bo.*»$ 1 , 0 

o.s Gael Aso.i Sbo.i £ 1 5 0 A^^Si*^. ^ 

Ino.e Aso.osSbo.fi^fS 0 0Aj5£:g^:a$ii'fc. 
:i01n«.B Gao.i Asd.i S bo.eMKom^^ffil 
S(7)fill3:l 6 0 0 0 cm* /Vs, j/-h«mM«2 7 
OQ/D, @-T35S0. 9 6X 1 0** cin-»T2bofc. 

to 1 2 5] JS(T, l^lfgW9i:l^«l:L.T5h-JV3(l7'& 

[0 12 6] lR!|#<4lilI£iS<^3l3lC, 5fl^O*^ttli3?4 

[0 12 7] S4IC^t^cJ:'5iC, 2 2 

5fj^t3:;E<&A:^mEiCil^liT* 5 0 0 GC3ffi^i^ffiS:f5F 
vmn'P'C2 3 OmViVie);*^$yi;t^-;uai:^€flE^W 

<D^^m^it\tmm^MLwim\zA^t<. ^fti^jt&tfi . 

Sfl^tfc^TFtt, i^.ift«©^»l42, SmW/CeT* 5» 
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0, dCOjRT-tt, 1 0 0-1 sot: iHr^5iaW5:fT3j|BT 

^> ifi5za iCi* ViT t>^/!jT $ 6 i: e^*^ o fc. 
Sfc* {£ffl{IClT<7)fiEiStt-6 0t;Tt)Pgffili^<, Itti 

[0 12 8] i^miZZ) i&S2^>9'C[)GaA8fi 

>H— :/<OAIo.i Gat.s A so.ic S bo. ■< $ 1 . 0 
/zm^Si^-frJt* *(CSb0^^S:fiS«L. IJg^lS/iJt 

^^\m-^itwm\.it. §i$«iiiTAs€fi6Wu 

•t>1^Sa:UTy>F-:/I nAs^l 60AiiS;fiSlJ 
It. ^IC. MIX I n 1 lg?S;^l:rM«tU I nO 
^W^^iiJ^^^f^PtJCSbco;!^^!^^^^. SbSllSl* 
T^J^fi£^t, ^-^fc^Jgj4^W<«:S^:LTy>H-:/WA 
- 1 0. • G a^). t A so. ie S bo. eiS: 5-0-0 AfilcfiS-tt-, 
$6lC=^^Vy7'StUTGaA8o.a«Sb*.i<&l 0 0 . 
A i^g ;^ (9 1 n A s I^RSoQ'^i^fii^cDt&ll 2 

lOOOcmVWs. '>-h^fitMtt2 0 SQ/a. 
m^iaSO. 9 7X1 b>"cin-»T*o)t. InAsiB 
d:Ale.i Gai.i A so. ii S bt.MliOl^ffi^C J n— 

[0 1 2 9] aT. ^J6«4tR«JCtT#?-;i'*T^fe 

[0 13 0] ie4*iittitai<oa3ic, «^<D4*ttiia4 

[0 13 1] a4JI^UfcJ;-5«I» ^JSW2 3<Osl^"Jl< 
^'F(tj^:|»A:^«jEtCi&V>T« 5 0.0G<Ott«ffi^&f9 

T3iS^4'T2 6 OmVili^:*:$;S:J^-;Pai*mJBE&:^ 

fi). z.<r>mt. ^i^Mrj:GaA83i7-;«Tcosn:-ji/ 

di:^mJE0 3f&W±0MT*«). J!^-;Utii*tl£E 

(nu.w^mx%im\2twsrt:ti>^. loorjsojc 
^^fct;^:^0yi 2Lnmz \ 5ox;©«*T±<fiT-r 

fc5?€'T«i> }^^&ffi:co^&tt2. 3mW/t:ST*0, d 
10 0-15 0t:i:<.^"*>«£3fc:i^BJtl&T*S» 

ffi:ia^ffjr<^i£ffltt-5ot:TfePiffl«35K, 

[0 13 2] (^MfiR|2 4) fig2'r>5'a)CaA8S 
>K— >^OAlo.« Ga».t A so.ia S bo.oift 1, 0 
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WU; -l:>1^^)3i:UT/>K~:/I no.. Gact As 

L/Ty>K— y<5DA U.I Gac.f A so.ii S bt.»i€: 

o.uSbo.eeSl 0 0Afi]tS$1t^. ilOIno.. Ga 

D . f A s n^<on.i-^mB.(omti e o o o c in« / v 

s, ^-hfiiafllttSO OQ/D> m^'jRaO. 8 7X 
1 cm-*Ti&-p3'^« Ino.i Gao.t AsMtA\ 
0.1 Gao.i A8©.itSbo.«8S(^l?ffi»CI n-Sb© 

10 13 3] JEIT, ^1ISW4 tf^«lCLT3^-;V*T* 
to 1 3 1] mi|$1ilif^ai<^S3lc. 3gT<D4f<iliS'l 
to 1 3 5J S4lC^l/;t<k^lC, 111^^2 4 0;^— ;P 

r«. ^CO«Stt, 3pi^M;aGaAs3t7-;U5j5T02|5-;i' 
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to 13 6] ::n*TOJfem$*i*^)t^i- 

5>i>A, B*J:i;CI4> Al4«g««*ttJ)1#SlC«n, 

t01373 
t^l] 
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